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REMARKS 



The Applicant thanks Examiner Sarkar for his helpful comments during the 
telephone interviews on April 19, 2007 and April 27, 2007. In the telephone interview of 
March 7, 2007, Examiner Sarkar indicated that amendments to claim 16 overcome the 
rejection based on Yoshitomi (U.S. Patent Number 6,740,974). The Applicant requests a 
telephone interview with the Examiner before any action is taken on this Amendment. 

The Applicant acknowledges that claims 34-36 are allowed. 

Claims 16, 22, 27, 30 and 31 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Yoshitomi (U.S. Patent Number 6,740,974). Claims 37-39 are rejected 
under 35 U.S.C, 1 02(e) as being anticipated by Ogawa, et ai (U.S. Publication Number 
2003/0012117). fn view of the amendments to the claims and the following remarks, the 
rejections are respectfully traversed, and reconsideration of the rejections is requested. 

In the present invention as claimed in claims 16-29, 3 1 and 33, a dual damascene 
interconnection structure with a mctal-insulator-metal capacitor includes a via-level 
intermetal dielectric and a trench-level intermetal dielectric which are sequentially 
stacked on a substrate. A dual damascene interconnection is formed in the via-level 
intermetal dielectric and the trench-level intermetal dielectric. The dual damascene 
interconnection includes a line trench extending substantially completely through the 
trench-level intermetal dielectric to contact the via-level intermetal dielectric and a via 
extending through the via-level intermetal dielectric without extending through the 
trench-level intermetal dielectric. A metal-insulator-metal capacitor is formed between 
the via-level intermetal dielectric and the trench-level intermetal dielectric to include a 
lower electrode, a dielectric layer and an upper electrode. 

As stated in the Amendment Alter Final Rejection dated March 5, 2007 and the 
Amendment dated April 5, 2007, Yoshitomi discloses a mctal-insulator-metal capacitor 
20 formed on a diffusion-preventing film 15, and a third inter-layer film 21 formed on the 
diffusion-preventing film 1 5 t thus covering the capacitor 20. The capacitor 20 is formed 
between the diffusion-preventing film 1 5 and the third inter-layer film 21 . No trench is 
formed to the third inter-layer film 21. A fourth intcr-layer film 22 is formed on the third 
inter-layer film 21 and a fifth interlayer film 23 is formed on the fourth inter-layer film 
22. A wiring trench 25c is formed in the fifth inter-layer film 23 and partially through the 
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fourth inter-layer film 22, and a via hole 24c is formed partially through the fourth inter- 
layer film 22, the third inter-layer film 21 and the diffusion-preventing film 15. Second 
wiring 27c is formed in the wiring trench 25c and the via hole 24c. 

Yoshitomi fails to teach or suggest a dual damascene interconnection structure 
with a metal-insulutor-metul capacitor that includes a dual damascene interconnection 
which includes a line trench extending substantially completely through a trench-level 
intcrmetal dielectric to contact a via-level intermetal dielectric and a via extending 
through the via-level intermetal dielectric without extending through the trench-lcvcl 
intermetal dielectric, and a metal-insulator-metal capacitor formed between the via-lcvcl 
intermetal dielectric and the trench-level intermetal dielectric, a$ claimed in claims 16-29, 
31 and 33. Instead, in Yoshitomi, the wiring trench 25c is fonned through the fifth inter- 
layer film 23 and partially through the fourth intcr-layer film 22. The wiring trench 25c 
does not extend substantially completely through a trench-level intermetal dielectric to 
contact the diffusion-preventing film 15. In addition, via hole 24c extends through the 
diffusion-preventing film 15, the third inter-layer film 21 and the fourth inter-layer film 
22. 

Yoshitomi fails to teach or suggest elements of the invention set forth in claims 
16-29, 31 and 33, Specifically, Yoshitomi fails to teach or suggest a dual damascene 
interconnection structure with a metal-insulator-metal capacitor that includes a dual 
damascene interconnection which includes a line trench extending substantially 
completely through a trench-level intermetal dielectric to contact a via-level intermetal 
dielectric and a via extending through the via-lcvcl intermetal dielectric without 
extending through the trcnch-lcvcl intermetal dielectric, and a metal-insulator-metal 
capacitor formed between the via-level intermetal dielectric and the trench-level 
intermetal dielectric, as claimed in claims 16-29, 31 and 33. Therefore, it is believed that 
the claims are allowable over the cited reference, and reconsideration of the rejections of 
claims 16, 22, 27 and 31 under 35 U.S.C. 102(e) as being anticipated by Yoshitomi, is 
respectfully requested. 

None of the cited prior art, taken alone or in combination, teaches or suggests the 
invention set forth in claims 16-29, 31 and 33, Therefore, it is believed that the claims 
are allowable over the cited prior art, and reconsideration and removal of the rejections 
are respectfully requested. 
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The Advisory Action mailed on March 29, 2007 indicated that the extra 
limitations in claim 37 raise new issues that would require further consideration und/or 
search. 

As stated in the Amendment After Final Rejection mailed on March 5, 2007, with 
regard to the rejection of claims 37-39 as being anticipated by Ogawa, et al, claims 38 
and 39 are cancelled. In the present invention as claimed in claim 37, a dual damascene 
interconnection structure with a metal-insulator-metal capacitor includes a via-level 
intermetal dielectric and a trench-level intermetal dielectric which are sequentially 
stacked on a substrate, A dual damascene interconnection is formed in the via-level 
intermetal dielectric and the trench-level intermetal dielectric. A metal-insulator-metal 
capacitor is formed between the via-level intermetal dielectric and the trench-level 
intermetal dielectric to include a lower electrode, a dielectric layer and an upper 
electrode. The lower electrode is formed on the via-level intermetal dielectric. A first 
lower metal interconnection is topped between the substrate and the via-level intemictal 
dielectric. The lower electrode extends through the via-level intermetal dielectric and is 
directly connected to the first lower metal interconnection. 

Claim 37 was amended in the Amendment filed on April 5, 2007 to clarify that 
the lower electrode is formed on the via-level intermetal dielectric and extends through 
the via-level intermetal dielectric to be directly connected to the first lower metal 
interconnection. It is believed that these amendments to the claims clarify the 
distinctions between the claimed invention and the cited references. 

Ogawa, et al. discloses that a dummy lower electrode 33b is formed on a dummy 
barrier metal 32b. The dummy barrier metal 32b contacts a dummy cell plug 30b, and 
the dummy cell plug contacts a local interconnect 21b. The lower electrode 33b is 
connected to the local interconnect 21b through the dummy barrier metal 32b and the 
dummy cell plug 30b. 

Ogawa, et al. fails to teach or suggest a dual damascene interconnection structure 
with a metal-insulator-metal capacitor which includes a lower electrode which is formed 
on a via-level intermetal dielectric and extends through the via-level intermeta] dielectric 
and is directly connected to a first lower metal interconnection, as claimed in claim 37. 
Instead, in Ogawa, et at., the lower electrode 33b is connected to the local interconnect 

21b through the dummy barrier metal 32b and the dummy cell plug 30b. Therefore, the 
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lower electrode 33b does not extend through a via-level intcrmetal dielectric and is not 
directly connected to the local interconnect 21b. 

Ogawa, et al fails to teach or suggest elements of the invention set forth in claim 
37, Specifically, Ogawa, et al fails to teach or suggest a dual damascene interconnection 
structure with a metal-insulator-metal capacitor which includes a lower electrode which 
extends is formed on a via-level intermetal dielectric and is directly connected to a first 
lower metal interconnection, as claimed in claim 37. Therefore, it is believed that the 
claim is allowable over the cited reference, and reconsideration of the rejections of claim 
37 under 35 U.S.C. 102(e) as being anticipated by Ogawa, et al, is respectfully 
requested. 

In view of foregoing remarks, it is believed that, upon entry of this Amendment, 
all claims pending in the application will be in condition for allowance. Therefore, it is 
requested that this Amendment be entered and that the case be allowed and passed to 
issue. If a telephone conference will expedite prosecution of the application, the 
Examiner is invited to telephone the undersigned. 



Respectfully submitted, 





Eleven Beacon Street, Suite 605 
Boston, MA 02108 
Telephone: (617)994-4900 
Facsimile: (617)742-7774 

J:\SAM\0S60\Prib] imintuyAmendjn<iiU,tlw 



Registration Number 36,610 
Attorney for Applicants 
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